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Coyotes Cre:k and its rclretion to the Ground Veter in 
the Coyote Valley, Santa Clara County, California. 


M. J. Bartell, Hydraulic Engineer, April 1937. 


This study is made for the purvose of estimating the eff-ct, so 
far as possible, of the operation of the Coyote Reservoir and Diver- 
sion Canal of the Santa Clara Valley Conservation District upon the 
underground water supply of the Coyote Valley. The pertinent data 
is rather limited and to some extent incomplete, so that no definite 
conclusions can be made, but the information is sufficient to give a 
fairly clear idea of the controlling factors and conditions and a 
fairly good idea of the limits to which controlled flow may be exer- 
cised without interfering with the ground water replentShmcnt of 
the Coyote Valley. To this end the study is a general analysis of. 
the problem, and no definite conclusions are intended. 


Coyote Valley, as herein considered, is that portion of the 
Santa Clara Valley lying between the Cochran Road, just south of 
the town of Madrone, and the town of Coyote. It is about 6-1/2 
miles in length, 1-1/2 miles in width and embraccs about 7,700 acres 
of very rich agricultural land, devoted principally to the raising 
.of prunes. The value of this land is from $200.00 to $600.00 pcr 
acre, making $3,000,000.00 a conservative estimate of the agricultur- 
al value of the area. Tt is a semi-arid region, having a mean annual 
rainfall of from 15 to £0 inches, and practically all of the tree 
crops require from onc to two irrigations pcr season. Vater supoly 
for both domestic and irrigation use is derived by mcans of dsep 
wells from the underlying ground water storage. The ground water 
is fed by secpage from the streem channsl of the Coyote Creek, which 
flows along the casterly rim of the valley. 


Coyote Cre-k reecives its flow from a drainage arca of about 
193 squarc miles above the U.S.G.S. Gauging Station ncar Madrone. At 
this point the strcam smerges from the hills and sntcrs the vallsy. 
Hors, dus to the flatter gradient of the vallcy, the stroam vcl- 
ocitics ars reduccd, compcslling a dcposition of some of its burden of 
elays, sands and gravcls carricd down by the higher veclocitizs, and 
forming a typical cons or fan, not unliks the Niles cons or ths 
Livermor: Valley. Tho annual burden of sands, clays and gravels 
thus deposited, supplsmcented by the matcrial washed down from the 
surrounding hills, has fillad th: vallcy, forming thc somewhat level 
ariza.és we ses it today. The Coyote Crock fan, or cons, cmbraccs 
roughly the area from the town of Tcnnant to the town of Coyotc, but 


the surface flow of the stream has long since abandoned the portion 
of the fan from Madrone south, and now flows along the higher edge 
of the northerly half of the fan which comprises the Coyote Valley. 
Such, very briefly and sketchily, is the geological history of the 
formation of the Coyote Valley, insofar as it is of interest to 
this study. 


The Valley fill, comnosed of sand, clay and gravel, is rel- 
atively porous, affording ready means of entry and storage for 
underground water. The creek flowing along the easterly and higher 
edge of the Valley loses,by seepage through the porous gravels form- 
ing the channel, a considerable portion of its flow. This seepage, 
augmented to some extent by local drainage, is the source of supply 
for the ground water of the Valley, The ground water, while gen- 
erally referred to as storage, is in reality an underground flowing 
stream, flowing vith the slope of the Valley from Madrone toward 
Coyote, where, at a narrow gorge about 1/2 mile north of Coyote, it 
drains underground from the Valley. This narrow gorge is locally 
knovn as the Lower Gorge in distinction from the Upper Gorge, where 
the Coyote Creek cuts through the hills to enter the Coyote Valley. 
In this respect th: Coyote Valley ground water diffors from that of 
the Livermore Valley or the Niles Conc of Alameda Creck,. 


The lower rim of thc Niles cone, and likewise thc lowsr ond of 
the Livermors Valley, is covered by a thick layer of impcrvious 
clay, which like a reservoir dam, confincs the underground storage 
and rrevents its ¢scane. The water thus definitely confined 
remeins permancntly in storage until removed by artificial means. 


With the continuous outflow at the Lower Gorge, the ground 
waters of the Coyote Vallsy are not in storage, as in the Niles Cone 
or Livermore Vallcy, and they arc in practically every senses compar- 
able to a surface flowing stream; commencing to recede when the per- 
colating sup»ly from ths Coyote Crezk falls below the rate of out- 
flov at the Lower Gorge, end cont inuineg to fall in successive ycars, 
until the annual repl- nishment is equal to, or in execss of, the 
outflow. The gravis here serve, not as a storage basin, but 
merely to rotard or slow down the flow of the ground water in | 
transit to the point of outflow at ths Lover Gorges. "Outflow", as 
here used, is intend:d to includs, in addition to ths underground 
outflow at the Lover Gorge, irrigation pumpage and sccpage and ¢vap- 
oration in the Laguna Seca Arca. 


The folloving data is taken from U.Seté,: - Water Supply Paper 
Sly, and subsequent U.S.G.S. al a tie flow records on 
the Coyote Cresk: , : 

Table 1 shows the flow of Coyote Creck,as msasured by the United 
States Geological Survey, at the Upper Gorge near Madrone there the 
strcam enters the Valley, at Coyote about 1/2 mils south of the 
Lower Gorge and at a point farther dorn stream ncar the town of 
adconvale. The gaugings at the several stations are for the follow- 
ing periods: 


Upper Gorge 1917-1936 incl. 
Coyote 1917-1923 incl. 
Edenvale 1917-1936 incl. 
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COYOTE RIVER, SANTA CLARA COUNTY, CALIFORNIA 
SEASONAL SEEPAGE LOSS UPPER GORGE (MADRONE) TO COYOTE AND TO EDENVALE 


U. S. G. S. RECORD EXCEPT AS NOTED 


Lv0¢6- JA y ACRE FEET 
Season Oct. Loss Madrone to Loss Coyote 
to Sept. Madrone Coyote Edenvale Coyote Edenvale asa %of 
Inc, Edenvale 
69000 Gol.l  Col.2 Coll. Col. 4 Col.5 Col.6 
J6— 174 | oh eo goo. 53,200 51 ,400. 14,700 16,500 89,1 
~8018 i £12,200. 4,140 2,620 8,060 9,580 84,1. 
- 2319 i (46,400. = 27, 500 24,800. 18,900 21,600 87.5 
x3 920 - 14,000 4,000 2,570 10,000 11,430 87.5 
-~ 721 $}. 56,800 29,600 24,800. 27,200 32,000 85.0 
+ 1322 69,100 59 ,200 56,900 9,900\q 12,200 81.1 
— 1623 50,700 37,600 35,500 13,100/° 15,200 86.2 : 
~ F924 878 a 123 "0 db 7550" 878 ; 
- 7% 25 - 13;200 a 5,650 4,420 b 7,550 8,780 : 
~ 3226 40,300  a25,080 22,600 b15,220 17,700 ‘ 
=~ 2187 3,330 a35,850 33,000 b17,480 20,330 " 
~ 6228 (22500 al2,950 11,400 b/§,550%. 11,100 6 
- #829 + | 9,250 . a 1,660 “750 b(5,;5902 6,500 28 é 
- €730 - /20,100° +al0,580 9,030 b/9,520-¢ 11,070 , 6 
- 9731 ~\2,670 a ‘230 a) b{1, 440%) 1,670 = 
2/2 32 / 69,800 a58,280 56,400 b11 , 520 13,400 r 
— 3733 | 8,110 a 2,990 2,160 b 5,120 _, 5,950 : 
~ 8234 | 10,700 a 3,800 2,680 b 6,900 8,020 = 
~ 9735 | 32,020 al6,330 13,780 °»b15,690 18,240 sir 
~ 1036. 54,310 a30,161 26 ,230 b24,149 28,080 
| 
Total 20 Yrs. 1651,268 418,924 381,040 232,344 270,228 
Mean | 32,563 20,946 19,052 11,617 13,511 86.0 
% of Total flow | 100 64.3 . 58,5 35.7 41,5 » f 
Total 1917-23 |317,100 215,240 198,590 101,860 118,510 ty 
7? Yr. mean ' 45,300 30,749 -28,370 14,551 (16,930 86.0 Sy 
% of Total Flow 100 68.0 62.6 
Total 1924-36 334,168 203,684 182,450 _ : 
13 Yr. Mean 25,705 15,668 14,035 aw 


% of Total Flow 
ye 
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From these data the seepage losses, Madronc to Coyotc, end Madronc to 
Edenvelc, vere calculated. As above noted, streamflow mcasurcments 
at Coyote rere mads only during the 7 scasons, 1917 to 1925 in- 
clusive, and thc sespage losscs from the Coyote Creck, Madronc to 
Coyotc, can only be directly calculetcd for this period. 


This study is concerned principally with the water supply of 
the Coyote Valley, and it is therefore desirable to have some ex- 
yression of the losses, Madrone to Coyote, for the entire period. 

It is to be expected that for similar periods the losses, Madrone to 
Coyote, should be rather closely related to the losses, Madrone to 
mdenvale. Column 6 Table I shows the very close relation of these 
losses to each other. For the 7 seasons, 1917 to 1923 inclusive, 
shown next from the bottom in the Table, the sum total of the losses, 
Madrone to Coyote, are 86% of the total losses, Madrone to Edenvale. 
For the individual seasons the extreme variation is from 81% for 
1922 to 89% for 1917. For the period of the missing record, 1924 
to 1£36 inclusive, the loss, Madrone to Coyote, has b-en calculated 
by taking, for sach season, 86% of the measured loss, Madrone to 
Edenvale, and the losses so calculated, shown in Column 4, were sub- 
tracted from the total flow at Madrohe (Column 1) to supply the 
missing portion of the record, "Flow at Coyote’, as shown in Column 


Insofar as the Coyote Valley is concerned, the flow at Coyote, 
as shown in Column 2, is the total amount of water that would have 
been available for appropriation and diversion below Coyote. Tt 
should be clearly understood that the total flow at Coyote, as here 
shorn, is available for futurs appropriation and diversion from the 


strcam at some point below Coyotes only. It will be shown later that 


considerable flow past Coyote is always necsssary to insurs ths 
natural percolation between Madrone and Coyotc. Some portion of 
the natural flow past Coyote can be conserved by means of storage, 


ural channol to accomplish thc natural total percolation.” This is 


Seer me mam memes mine wesom rane a io ne pmnrreniennts 


more fully prescntéd hereinafter 


For the twenty ysar period the average scasonal flow at Coyote 
is 20,900 acrs feet, not all of which could be conserved by the 
30,0CO acrs foot reservoir on ths uppsr Coyote Cre-k. There would 
bs considcrable wasto in ycars like 1917, 1922, 1932, ctc, The min- 
imum for scasons like 1924 and 1931 was nrobably zcro, but it was 
calculatcd, as above deseribed, msrcly to preserve tho consistency 
of the record. For the 17 scasons, 1918 to 1934, there ars cight 
ssasons, or 47% of the period when thcre was little or no water 
ee for conservetion and use elserhers, as the following table 
shows. 


Ber 


' 


\ 


1918 
1920 
1924 
1925 
1929 
1931 
1933 
1934 


TABLE II - (See Column 2 Table TI} 


MINIMUM FLOW AT COYOTE LOSS MADRONE TO 
COYOTE 


ACRE FEET 


4140 ~ g060 
4000 10000 
123) 755 
3650) 5773 7550 
1660 5590 

£30 1440 
2990) 5120 
3800) 6790 6900 


The extreme cascs are for ths two ycar periods 1924 and 1925 
and 1933 and 1934 as shown. 


Diagram No. 1 shows in graphical form the elevation of the water 
for 10 wells in the area Madrone to Coyote. For each season the 
average high and low elevation has been calculated for the 10 wells, 
and also for 9 wells, excluding the well of highest water #711. 

In the vell group given there are no wells at or near Coyote, the 
lower end of the area, and it would appear therefore that the 9 well 
average more nearly represents the average for the entire Coyote 
Valley. Both the 9 and 10 well averages are shown by somewhat 
heavier lines than the regular well records. 


The records cover the period, Nov. 1914 to May 1920, and as the 
Giagram shows they are quite fragmentary. Some estimating was nec- 
essary to preserve the consistency of the 10 and 9 year averages 
shown. The legend inadvertently omitted from the drawing is: 


o (small circle) date and slevation of ground water 
-..(dotted line) indicates missing record 
---(dashed line) estimated record. 


SEASONAL SEEPAGE NECESSARY TC HCLD WATER TABLE IN TH® CoyYoTS 
‘VALLEY CONSTANT. 


In the following discussion the average rise and fall as shown 
by the 9 well average will be used as the moan for the entire valley, 
rather than the 10 well average, for reasons above given, 


Referring to the diagram, it will be noted that for the neriods 
of falling water table, the rates offall as indicated by the straight 
linss connecting high to low water, is fairly uniform; particularly 
tha 1¢€17, 1919 periods. 


In comparing these two pcriods of fall it is necessary to take 
into consideration the amount of secpage flow addcod to the ground 
water during ths p riod of fall, or after ths date of high watcr. 
Scspage water added during a falling p2riod provents or dclays fall in 
direct proportion to the amount addcd. 


In making this correction the total ground watcr arca is takcn 
at 6700 acrcs and ths averags porosity at 127, which givcs 800 acre 
fest of water per foot of avcrageriss or fall of water table. The 
amount of seepage inflow for the remainder of the season after the 
date of high ground water is; for 1917,-1920 acre fcet and for 1919,- 
1563 acre fect, which reduced to fcet depth of ground rater over the 
entire area gives for 1917,-£.4 ft. and 1919,-1.9 ft., and the rates 
of fall for the tvo periods arc as follows: 


DATE DAYS MEASURED INFLOW COR- TOTAL FALL FALL PER 

FALL FEET RECTION-FEET FEET DAY FRET 
1917-!£pr.30-Dec.15 £29 23.0 2.4 25.4 elll 
1919-May 20-Dec.10 204 21.8 1.9 23.7 e116 
: Mean ello 


-6= 


Applying this rate of fall the 1916 total fall would have beon 275 
days at .1135 ft., or about 30 feet, which minus the actual fall 20.6 
ft., indicates about 7,500 acrs fest scepage flow aftcr March 18, [n- 
flow of 7,500 acre fcct aftcr March 18 is not improbablc, although it 
docs look rather high. 


Within the range here considered, the rate of average fell of 
ths vetcr table should be fairly constant. From avorege high wator 
of 1916 slov. 313.0 to thc averrege high water of 1920 clov. £89.35, the 
eveorage net fall for the tire valley is 23.7 ft., which over 6,700 
acros ot 12% porosity represents a not loss of 19,000 acre feet for 
4 yseors, or 4,800 scrs fost por yorr. The averege annunl sc pege 
inflov from the Coyote Crock for the stmc 4 yesrs wes 12,900 nere fest. 
The necessary ennucl inflow to bring the water tebls brek to the same 
high ccch year is; 12,900 plus 4,800, or 17,700 acre fcet, or say 
18,000 aerc fest. . Consid-ring the many factors involved this is ct 
best only cn estimeto. 


Vhile 18,000 acre foct ennucl sseprec loss from the Coyote River 
is necessary to prevent the Coyote Velley ground wetcor from falling 
yo2r to yeer, not sll of this loss is contributcd to the Coyots Vallcy. 
From ¢ rough inspection of ths tell mcesurcments in thc Morgen Hill 
arsc, it is estimrtc@ thet cbout 30% of the annucl loss percolrtcs 
aray from the Coyotc Vellcy south to the Morgen Hill Area. On the 
other hend, except porheps in dry yeors, ther- is - substantircl con- 
tribution to the Coyots Creck flow betwern Medrone end Coyote from 
the loecel dreinnge srea to the Ernst. In normal ycerrs the loecl run- 
off so contributcd rould lergely offset the seepage loss avey from 
the cree to the South. In the absence of deta from which to meke « 
reasonable estimete of such loccl runoff none will here be made, 

This study is conesrned chicfly vith the -roblom of the sccpege losscs 
from the Coyote Creck, Medrone to Coyote, end the question cs to scep- 
£g3 Scuth is of no perticulsr importance to the mein problem. 
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DIAGRAM No. IIT® is an extension of a similar di agrem in U.S.G.S. 
Nater Sunply Paper No. 519, vege 77. 


The Diagram is constructed as follows: Ths vertical scals is 
the numbcr of days in each flow season that the flow of the Coyote 
Creek at Madrone is 5 s-conds or over, and horizontal scale is the 
scepage loss in acre fest from Madrone to Coyote. The seasonal 
points, while showing a reasonably gensral trend, are in soms cases 
quite divergent. To facilitate the drawing of the curve, ths date 
was arranged in a series of successive 3 ycar mcans, as shown in 
column 4, table IV. The curve as shown is in offcct @ 20 ysar moan, 
and shows for any given seepage loss in acrs fett, Madrone to Coyote, 
the corrcsponding number of days the flow at Medrone was 5 cubic 
fect per second or ovcr. 


Horcinebove it has been estimetcd thet the average annual 
scepegoe required to bring the Coyote Vellcy ground wetsr to the same 
high each year is about 18,000 acre fect. From Diagrem IT it would 
take about 205 days, or nerrly 7 months of the normal flow of the 
Coyotc Creck to give this cmount of se2pege. As to theth-cr this 
time cen be reduced by means of reguleting the flow will be discuss:d 
later in this study. 


TABLE IV 
FLOW OF COYOTE CREEK, SANTA CLARA CO. CALIFORNIA-U.S.G.S.-ACRE FEET 


Season No. days Loss 


Oct. to flow is Loss Madrone to Coyote as 
Sept. 5s. ft. Madrone Coyote Edenvale Coyote Edenvale % of 
or over Edénvale 
at 
Madrone Col.1 Gol.2 Col.3 Col.4 Col .5 Col.6 
% 

1919 166 42,167 28,280 26,273 13,887 37.6 15,894 87.4 
20 147 24,200 11,880 9.997 12,320 58,7 14,203 86.7 
21 185 39,067 20,367 17,390 18,700 55.5 21,677 86.3 
22 177 46,633 50,933 28,090 15,700 39.7 18,543 84,7 
23 202 5,867 42,153 39,967 16,754 33.6 19,800 84.5 
24 137 40,226 32,308 30,800 7,918 23.4 9,426 84.0 
25 127 21,593 al4,458 13,307 a 7,135 38.4 8,286 a86.1 
26 113 18,126 a10,284 9,007 a 7,842 50.3 9,119 a86.0 
27 184 35,610 022,193 20,007 a13,417 43.8 15,603 a86.0 
28 182 38,710 024,627 22,333 a14,083 42.3 16,377 a86.0 
29 178 27,693 216,820 15,050 a10,873 45.7 12,643 a86.0 
30 144 16,617 a 8,397 7,060 a 8,220 57.5 9,557 a86.0 
31 lll 9,673 a 4,156 3,260 a 5,517 66.5 6,413 a86.0 
32 117 60,523 a23,030 21,810 a 7,495 28.5 8,713 a86.0 
33 113 26,527 aZ0,500 19,620 a 6,027 26.4 7,007 a86.0 
34 135 29,537 a£1,690 20,4135 a 7,847 30.9 9,124 a86,.0 
35 134 16,943 a 7,706 6,207 a 9,237 63.4 10,736 a86.0 


Yat Estimated as shown in Table I 


The figures given above in each case are 3-year means. 
For example: 1919 is the mean of 1917-1918-1919, and 
1920 is the mean of 1918-1919-1920, etc. 


M. J. BARTELL 
Hydraulic Engineer 
March, 1937 
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Table III following shows in detail the rates of seepage loss 
from Madrone to Coyote, together with corresponding rates of flow 
at Madrone, The maximum sustained rate of loss iS for the 15 day 
period, January 17-31, 1921. For this period of flow from 60 to 
4600 second feet mean daily or an average flow at Madrone of 1108 
second feet gave an average loss of 450 second feet. The data in 
Table III was compiled to show maximum and short time, or detailed 
rates. of percolation, Sustained rates of flow for longer periods 
of time are shown in Table V. To properly interpret rates of 
percolation it is necessary to know the cffect, as shown by well 
measurements, uvon the adjacent ground water. Except in fragment- 
ary form, (See Diagram No. 1), such data is lacking, 
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SEEPAGE LOSS FROM COYOTE CREEK, 
SANTA CLARA COUNTY, CALIFORNIA 
MADRONE TO COYOTS 


SECOND FEET PER DAY fe" 


DATE NO. DAYS AVERAGE FLOW AVERAGE SEEPAGE LOSS 
AT MADRONE - MADRONE TO COYOTE 
1916 
Dee, £2-31 9 “B6E 169 
1917 
Jan. 1-6 6 436 76 
Jan. 6-12 6 56 41 
Jan.s13-15 3 65 59 
Jan.l6<-31 16 25 20 
Feb. 1-19 19 16.9 0 
Feb. 20-28 9 2571 147 
Mar. 1-5 5 208 18 
Mar. 6-10 5 161 55 
Mar.11-15 9) 118 29 
Mar.16-21 9) 85 26 
Mar. 21-25 5 66 26 
Mar. 26-31 6 60 36 
Apr. 1-5 5 78 63 
Apr. 6-10 5 38 30 
1919 
Mar. 1-5 5 75 
Mar. 6-10 5 172 83 
Mar.11-20 10 496 162 
Mar.21-25 5 126 102 
Mar. 26-31 6 71 67 
1320 
Mar. 1-5 5 Le? 82 
Mar. 6-10 5 28 28 
Mar. 11-15 5 23 23 
Mar.16-20 5 34 34 
Mar. 21-25 5 417 179 
Mar. 26-31 6 107 79 
Dec. G15 7 87 51 
Dec. L€-20 5 88 44 
Dec. 21-25 5 440 205 
Dec. 26-31 6 61 20 
1921 
Jan. 1-16 16 8 12.8 
Jan.17-20 4 1978 595 
Jan.21-25 5 426 178 
Janel7-25 9 1116 363 
Jan.25-31 6 1096 380 
gan. 17-31 15 1108 450 
Feb. 1-5 5 262 54 
Feb. 6-10 5 102 24 
Feb.11-15 5 71 36 
Feb.16-20 5 97 40 
Feb.2l-2 5 82 36 
Feb.26-28 3 66 335 


TABLE V 


SEEPAGE LOSSES FROM COYOTE CREEK 
SANTA CLARA COUNTY, CALIFORNIA, MADRONE TO COYOTE 


__._ second Feet Per Da 


No.Days : Flow at Madrone Loss, Madrone to Coyote 
Accumu- Accumu~ Per Accumu- Per 
Year | Month | lative Month lative sum Da Month | lative Sum} Da 
1916 Dec. 9 3,402 3,402 364 1,646 1,646 169 
1917 Jan. 40 3,472 6,874 172 1,197 2,843 71 

Feb. a2] ,644 a 1,632 
Mar. 71 5,534 10,408 147 992 3,835 54 
Apr. 101 1,230 11,638 115 1,050 4,885 48 
Lay 132 543 12,181 92 543 5,428 41 

| 

i9ig | Feb. 7 264 | 264 38 264 264 | 38 
Mar. 38 5,208 | 5,472 144 3,131 3,395 89 
Apr. 68 310 | 5,782 85 310 3,441 51 

1919 | Feb. al2,675 | a 3,322 
Mar. 31 7,936 7,936 256 3,317 3,517 —| 107 
apr. 61 912 £,8438 145 910 4,247 69 
1920 Mar. ol 3,782 3,782 122 2,193 2,193 71 
Apr. 61 1,860 5,642 92 1,440 5,633 60 
1920 Dec. 23 3,628 3,628 158 1,737 1,737 76 
1921 Jan. 54 16,833 20,461 379 6,957 8,694 161 
Feb. 82 3,276 23,737 289 1,103 9,797 119 
Mar. 113 3,720 27 ,457 2435 2,784 12 ,581 111 
Apr. 143 558 | 28,015 196 520 13,101 92 


a With the exception of these two months, the entire record is in 
accord. See curve showing "Rates of Seepage Loss" based on the 
above data. 


M. J. BARTELL 
Hydraulic Engineer 


April, 1937, 


CIAGRAM No.J[T},showing rates of seepags loss, Coyote to Madrone, 
for corresponding rates of flow at Madrone, is drawn from date shown 
in Tables III and V. For convenisnes in draring the curve the ratcs 
heave boen caleculatcd accumuletively month by month, from the beginning 
of the scason to ths cnd of the pcriod of flow at Coyotc. This was 
done to climinate the effects of chenncl storegse end more particularly 
to tost thse consistency of the record. The entire 5 ycoer record is 
in very close accord as the diagram shows, excent for two months, 
Fobruery 1317 and Februcry 1919. Thess arc months of high flow end 
ths discrcpency may b dus, to some cxtent, to the inflow from the 
adjacent foothill dreinegc, and slso in pert from inaccurecy of the 
mecsurements. The deta for 1922 nnd 1923, Like February 1917 end 
Februrry 1919, as to loss, Médrons to Coyote, is ontircly «t veriance 
with the detr for the five yerr priod 1917 - 1921, and it was therse- 
fore not used in meking the curves. This leavcs the dete uscd in 
ths construction of Diagrrm ITI open to ths criticism of boing “hand 
picked", which, in fact, it is; but ct lssst it hss the virtuc of 
being consistent, in thet the losscs, Madrone to Coyote, show & quite 
definite relation to the flot pessing Medrone. Thers ers attached 
tables shoving ths deily flow at Mcdronc, Coyotc,, cond the loss, Medronc 
to Coyote, for the vneriod of record 1917 - 1923. Refercnec to these 
tables vill show many inconsistcncics or discreprncics in the records 
for 1622 and 1923, most of thich ere noted end refercnerd... Whetever 
the fects be, cs to tho retes of psrcolrtion, the discrep -ncies om-~ 
phasize the necessity for comprehensive streamflot snd vell rccords. 


The curves on Dicgrem TIT sre mede up from end represcnt the 
highest percolstion retss of record, snd these alone give some 
encouregsemat ss to tho fe asibility end practicability of regulr tion 
&s proposed by the S-nte Clare Conserv:tion District. Should it 
devclop th t these crs lesssr pereol-tion rates, ss indiccted br the 
flow, rccorded for Februrry 1917, Februrry 1919 end the sersons 1922, 
1923, then certerinly no flot sould be everilebl: for the by-pass canel, 
which in fact is probably th: Casc, vThether the lntter records be 
right or wrong cs will be shorn in the discussion le-tcsr. 


Dicgrem ITI shows two distinctive rates of sceprgs loss; curve A 
for seesonel flow ct Medrons un to ebout 15,000 sere fcet, snd curve B 
for seasonal flow from about 15,000 to 60, 000 nero feat. As to” 
vhother curve B epplics to seasons of flor higher then 60,000 fcre 
fest, only future obssrvetions enn tell. From curve A ths sesprge 
Loss, Medrons to Coyote, is 1/2 of ths flow ct Medrone plus 15, «nd 
from curve B is 4/10 of * the or at Maren’ _phae aes ell in toms of 
second feet per day... . Ses 
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Flow of the Coyote River at Madrone - 


Kog sad 4894 puo2ag 


afokoy og au0spopy 


- $907 


7h 


” ae Engu. 


c 
Alnes] 14 


Mb ach 


DIAGRAM IV - Constructed from data in Table IV, shows as curves 
the total seasonal flow at Madrone and the corresvonding seasonal 
seepage loss, Madrone to Coyote. This diagram, like diagram ITI, 
shows tvo distinctive curves; one for low flov seasons, up to about 
15,000 acre feet of flow at Madrone, and one for normal end high 
flow seasons up to 60,000 acre feet. 

Liagram IV confirms Diagram III in many respects. First,- all 
of the low flow years, 1918 ~ 1920 - 1924 - 1925 - 1929 - 1931 - 
1935 end 1934, show the higher rate of percolation comparable to 
curve A. Second,- all of the normal or high flow years show dis- 
tinctly lower rates than those £6e the low flow years; thus tending 
to confirm curve B. Third,- most of the high flow years are in 
accord, the most conspicuous exceptions being 1917 + 1922 - 1923 and 
1332, These four seatons of flow of from 50,000 to 70,000 acre fret 
gave only from 11,000 to 15,000 acre feet percolation. These arc. 
years of considerably avovs average flow and in each case they show 


pelow average porcolation. 


ml Fu 


Flow of Coyote Creek at Madrone - Acre Feet 


{a7 a4" - afohon of auospoyy-SSoT 


Table VI - gives the percolation rates in terms of flow at 


Madrone for curve A and Curve B, Diagram IIT. 
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TABLE VI. 


COYOTE CRIZK, SANTA CLARA COUNTY, CALTFORNIA 


TABLE SHOWING RATES OF SEEPAGE LOSS, MADRONE 
TO COYOTH, AND CCRRESPONDING RATES OF FLOW AT 
MADRON@ AND COYOTE - CALCULATED FROM DIAGRAN 
TIT, CURVG A A'D CURVE B. 


FLOW IN SECOND FEET PER DAY 


CURYVS A 
FLOW AT Loss FLO? PAST FLOW AT 
MELARONE COYOTE MADRONS 
16.7 
30 30 ) 30 
40 35 5 40 
=O 40 10 50 
60 45 LS 60 
70 50 20 (49 ee 
&0 So 25 80 
90 60 30 90 
100 65 a0 100 
120 795 45 120 
140 85 55 140 
160 95 65 160 
1E0 105 75 180 
200 115 85 200 
250 
curve A applies to dry seasons 300 
or when the seasonal flow at 350 
fadrone is 15,000 Acre Feet or 400 
less and rates of flow un to 450 
about 3000 second fest. 500 
600 
700 
800 
900 
1000 
1100 
Durve B 


CURVE B 
LOSS 


90 
110 
130 
150 
170. 
130 
210 
250 
290 
330 
370 
410 
450 


FLO’ PAST 


COYOTE 


98 
110 
140 
170 
200 
230 
260 
290 
350 
410 
470 
530 
290 
650 


applies to seasons at 


normal or high flow and rates 
of flow of 5000 second feet 
_ and perhans over. .. 
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Tables VII and VIII have been calculatcd as follows: 
Column I shows the number of days the flow at Madrone was 5 .sccond 
feet por day or over. Column IT gives the average daily flow, in 
acre feet, for thc number of days shown in column I. Column TII is 
the calculated required average flow at Madrons, using curves A and 
B, Diagram III to give th; avcrage daily Loss shown in Column VT; 
all for the numb:r of days shown in Column I. Columa ITV is the 
mcasured averags daily percolation loss, Madrone to Coyotes, derived 
from the actual avcrags daily flow at Madrone shown in column IT. 
Column V on the basis assum.d shows the averege daily amount of rater 
what could be Givcrted through the by-pass canal .ithout reducing the 
measured percolation loss. It is column ITI minus column IT. Column 
VI is the total for column V or column V timcs column I. 


The object of calculating tables VII and VITI ras for ths pur- 
pose of dctcrmining, so far as possible, if and then water couls be 
diverted through the by-pass canal without reducing ths amount of per- 
coletion loss thet would have occurred undr naturel conditions, 


As above stat:d the amounts shown in column V arc ths average 
fiot in each sexson for the length of timc shown in column I, essuming 
the flow records to be correct end trking the very much higher rates 
of percolstion shorn on Dingrem III, thet could hsvs been by-passcd 
eround the Coyote Vellcy without diminishing the smount of nsturel 
percolrtion. This of course implizs 100% regulrtion of °1l the flow 
vrhich, vith only 30,000 acre fect of storege, is not possible in ycars 
like 1917 - 1919 - 1922 - 1923 ete., so thet the nmount of weter 
aveileble for the by-prss esnel, for ordinery high ycers, is something 
less then thrt shown in column V, cven if the rccords src teken st thet: 
feces velue. Most conspicuous of thes~ inconsistant r-cords is thet 
for 1932, which, following four sensons of very dcficisnt p-reolrtion, 
shows vith « flow of 69,800 cere fect st Madrone - percolstion loss of 
only rbout 11,500 acre foot, the reas, compo red to 1921, rbout 350,000 
cers fect loss could herve bern expected. 


Of the twenty serson racord, 16 of these secsons, with minor 
excertions, cre sensonebly in sccord, so th t by apolying the pcrco- 
lation rates shown on Dirgrrem TIT to ths sensons of record gives ct 
least a prclimin:ry idee as to th: eff-cts of regulstion. 


Sh ee 


: TABLE VII 


T.-BLS SHOWING ACTULL AVERAGE FLOW 1T MADRONE 

AND LOTULL .VIRAGE SEEPLGE LOSS MADRON™ TO 
COYOTE, TOGITHOR WITH ESTIM.T™D MEAN REGULAT TD 
FLOW NeCuss.RY To GIVD TEE .S°Ma LOSS (COL.IIT) 
aND TH MOUNT LVITLAEL™ FOR STORAGE “ND 
DIVERSION CALCULAT:D FROM TABLE IV 


LCR: FEET PER DALY 


a aanaenaanenEneapnebaemennneitnenememmmeneieaatsanmeetamamendiame===-e-eea eee eee a a  eametiaeamed 


FLOW iT Mz. DROWN 


NR | ES | CD 


3.iS0N FLOW POR DAY , AVILABL" FOR BY 
OCT. 29 CTUAL TO GiVa-LOSS LOSS M.DRON: PSS C‘NIL “ITH 
SuP? NO.DNS Ssf AVERAGs IN COL.No.IV TO COYOT? PCR FULL RUGUL..TIOD 
_ OR OVER FROM DI..3(a) DY 7"R DAY PUR SEL. 
COL.{I)  GOL.(II) (COL. (IIT) COL.(IV) COL.(V) COL. (VT) 
1917 195 348 138 75 210 (b) 40000 
1918 80 153 142 101 11 ’300 
1919 222 209 163 85 46 10200 
1920 138 101 84 72 16 2200 
1321 194 293 297 139 0 0 
1922 198 349 50 40 299 (b) 59200 
1923 218 233 1°70 60 133 (b) 29000 
1924 0 / oO 
1925 166 78 = 45 0 0 
1926 172 234 171 88 63 10800 
1927 215 248 153 al 95 20400 
1928 159 142 100 60 42 3700 
1929 160 45 oe 35 0 0 
1930 114 176 148 79 28 3200 
1931 59 28 " 24 0 ae 
1932 178 392 115 65 279 (b) 49706 
1933 101 80 51 0 G 
1934 127 84 54 0 0 
1935 173 285 176 gl 107 18500 


1936 No detail for 1936 but it is quite similar to 1921 
tie 

(a)-Used Curve 1. for 1918-1920 
For Curve “. percolation loss is equal to the flow at 
Madrone for flows of 60 fcre ft. per dsy or less, The 
average flow for Loe 5-1529-1931-1333 and 1934 is in each 
case less than 60 :.cre feet per day so that there could 
be little if any water available for diversion. 

(b)-The measured loss for these years is quite probably too 
low and therefore the amount available for diversion 
shown is too high. 


a Te 


TABLE VITk 


T..BLS SHO'ING ACTUAL AVGR:GS FLOW iT MADRONS 
AND ACTU'L \VoRAGE SE “PAGE LOSS MADRON: TO 
COYOT:, TOGiTHR ‘ITH USTIM‘\T™D iftAN RiGUL:.T™D' 
FLOW N:CUSSARY TO GIV. THa SAM2 LOSS (COL.III) 
AND TH) MOUNT :V.ILABL2 FOR STORAGE AND 
DIV_RSION CALCUL.T™D FROM TABL™ IV 


ORL PEGT PUR Day 


FLOW .[ EUDRON- 
FLOW PR ni AVLILABL™ FOR 


YuAR Ea ) LOSS MADRON? —- BY-PASS C!NAL 

MONTH NO.DAYS VcR.G2 IN COL.O.IV TO COYOT? TOR PST 
| FROM DI/..III ... PUR DLY POR DAY —s TOTAL 

COL. (1) GOL. (Il) COL. (lit COL. COL. (Vv) COL. (VI 

pic.1916 «9 364 B 397 169 0 00 
Jan.1917 931 112 B73 39 39 2400 
Feb.1917 28 773 B 118 57 655 (a) 36700 
| “35100 
Mar.1918 31 168 1172 101 0 00 
Feb.lslS 28 455 B 290 126 165 (a) 9200 
Mer.1919 31 256 B 243 107 13 800 
“T0000 
Mar.19s0 32 122 A lle va 10 600 
Dec.1920 23 158 B 165 76 0 00 
Jan.1g21 31 538 B 538 225 0 00 
Feb.1921 28 75 B75 40 0 00 
Mar.ig2l 31 120 B 200 90 0 00 


4 Curve ‘. Diagram IIT 
B Curve B Diagram ITI 


(a) Recorded percolation probably too low, and hence amounts 
shown as available for diversion are correspondingly too high. 


~23- 


The data hereinbefore presented does not justify any definite 
conclusions, but a few preliminary deductions may be within reason. 
Table VII shows that for the twenty season record there were eleven 
and possibly twelve seasons when little or no water would have been 
available for the by-pass canal, and of the remaining nine seasons 
the records of four are in doubt. While Column 6 shows, for eight 
out of the twenty seasons some water availeble for diversion via the 
by-pass canal, the figures given, even if correct as to measurement, 
must be materially reduced for lack of complete reservoir regulation. 
The curves of seepage loss derived as shown on Diagram TIT show that 
the Coyote Valley gravels take a proportionate scepage toll from 
every drop of water passing ladrone, and the. proportion is practically 
the seme whether the flow be 100 second fect or 5,000 second fest or 
over, so thet watcrs taken from the stream abowe Madrone for storage 
in the Coyote Reservoir contain a definite calculable secpage toll due 
to the Coyotc gravels. Ths scepage loss is, for normal to high flow 
scasons, about 4/10 of the flow at Madrone, and except for rates of 
flow less than 100 second fet thors can be little or no gain by reg- 
ulation of flow. This is domonstrated by the following comparison: 


1921 and 1936 are scasons of almost the same total 
flow. In 1921 the secpage loss occurred under 
natural flow conditions, and in 1936 ths Coyote 
Reservoir was in operation passing part of the stream 
flow down as regulated flow to the Coyote psrcolation 
works, The sespegée losses for these tro seasons 
were: 


ACRE FEET 


Date Flow at Secpage loss Mad- Seepage loss as & per- 


Madrone - rone to Coyotes cent of flow at Madrone 
1921 56,800 27,200 48% 
1936 54,300 (a) 24,150 44% 


(a)-Estimated as 86. of the s-spage loss Madrone to Edenvale 
Sce Tabls T. 


Vith regulated flov and forced percolating during 1336, ths sccp- 
age loss, Madrons to Coyots: is actually r-latively less than under 
naturel conditions as shown by the scason 1920- Teen Sosa chit 


The forcgoing demonstrates vhet tho ontire trenty yoar rach 
shows, vith the exceptions hcr:inabove noted, that for seasonal flow : 
at Madrone, up to about 60,000 acre feat, practically all the water, |. 
naturel flow or store3, must be passed dovn the natural stream bed to 
‘insure the total normal ss .pege to the Coyotc Valley gravels. The 
Ceyote by-pass canal is obviously built to prevent scepags to ths Coy- , | 
ots Vellsy grevels, and its usc for the div:rsion of tater, -ith r fe 
neturel flor or storage, at any othcr time exeept rhen the Coyote 
gravels are full, is a dircoct infringement unon the riperian water 
rights of the Coyote velley lands 


\ 
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By "full" is meant such averege height as best serves, both 
economiceclly cnd practicelly, the prior watcr rights of the sevsrel 
perties concerned. The optimum height of the Coyote Valley ground 
vetscr is th: controlling factor determining the prior wetcr rights of 
the vellcy; the meintenance of which, insofer 2s the totel naturel 
flow of the stroom will psrmit, should be s-t as a condition precedent 
for cny cpproprictive water rights on the Coyote Creck or any of its 
tributcriss cbove Madrons. This rill not in nny manner intorfere 
vith the storage in the Coyote Reszrvoir. To grant Gn epproprirtion 
without such e condition, or its equivelent, in sffeet, rould be 
placing tho supsrior weter right et ths mercy of « subsequent appro- 
prictor. ° eres ot 4 is : 


nes 


This optimum hceight for the Coyotc Vellcy weter teble,es a 
condition of the permit, could be preliminrry set, both as to height 
end time, on th: brisis of Dicgrrm I and such edditionsl datn es mry be 
evailebls, subject to revision ct the diserction of the Division of 
weter Resources, in the light of subsequent deta. This sould be in 
line with cgrcom nts now in forece betwecn ths Sen Francisco Yrter 
Deprrtment end the Pleonsenton Township County Water District (Livermore; 
Vellcy), and the San Francisco Yeter Department snd the Alameda County 
Water District. These sgrcements cre too voluminous to be heroin in- 
cluded. In each ense ths Sen Frencisco “eter Dspertmcnt, formerly 
Spring Valley Weter Com>-nny, ecccpted the full responsibility for the 
meintenenes of the ground «ter levels ss they vould herve becn undoer 
neturel flow conditions. In the erse of the Ploasanton Water District, 
tha Sen Freneisco Weter Department hes sgrccd, is & ponalty if tho 
veter teblec be loverecd, to, et its own expenssc, de: pen or dig now 
velis if nocessrry, cquip the sme rith proper pumping plents, end prey 
ell costs of pumping to the loerl lend orners, ctc. A fcovi of the 
most pertinent cleuscs of this rgrcamcnt cre es follots: . 


Wherever the Water Compeny is required, under the provisions 
of this -zrescm-nt, to decpen or enlrrgs en sxisting well, 

or to sink « new vrell, it shell ecso such wall, if it be 

a Well coming sithin cless«s A or B, ith stecl cnasing 

not less then sight (8) inchzs in dismcter; if it be » tell 
coming vithin clrss-s C end D, with stsel ccsing not less 
than ten (10) inches in diem ter; if it be c well coming 
within E or F, with stccl exsing not less then twelve (12) 
inches in dismctor.. 


Nothing hersin contained shell be teken to Limit the right 
of any of the peartics of the first part to teke water by 
moans of srid wells for bencficinl use within seid District 
in addition to ths required smounts sbove spzcified, the 
Water Compsny, however, not to be responsible in eny ry 
either for the obteining or the pumping of such edditional 
amounts. ; 
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In licu of eny single well in clesses C, DB, E andF 
ths Neter Company shell have the option of substitut- 
ing tro or moro tells, the combined capacity of which 
shell be sequal to the single roll for which the seme 
fre substituted, the seme to be locctcd as nerr such 
last mcntioned well as prnacticeble, ond to be fully 
equipped, in the mcenner her:inbefore scot out, with 
pumps, motors, etc., caprble of delivery in efficicnt 
end economic operntion the required amount of veter 
at the required height. 


In cese any Well in clesses C, D, EB snd F falls short 
by not exceeding twenty-five (25) per cent of the re- 
quired cepneity of such Woll, but such shortage is sot 
off by increased erprcity in like ecmount of snothcr 
well, or vells, required to be equipped by the Wetcr 
Comnany and bsclonging to the pxrty (either the Vetcr 
District or Landorn:r) ovrning the first Well, so thrt 
the combincd e-preity of the iells of such party is 
equsl to the ngereg:.te which it is contomplatsd here- 
undcr such prrty shell reesivs, then such shortage in 
the first rell shsll be decmed to be compenscted for 
end the Wrtor Comprny: shell not be required to sink 
or oquip another well to make up such shortage. 


It is the intont of this cgreame:nt thet, if roasonably 
possible, the required cmounts of wrtcr above specified 
shell be obtcined from ths seid tells, or substitute 
wells therefor, as ebove provided, but in casc it is 
found impracticeble, owing to local physicel conditions, 
so to obtein the required mounts of water, then the 
Weter Company shell herve the privilzge and shnll be 

under the obligation of supplying from some other sourcs 
the required amount of vetsr for such cll which so feils 
wholly or in part. 


The vell indicnt«d on srid mep and numberzd 1 therson 
shrill be tcken es the pilot wcll, sco to speak, for seid 
Subdivision A, the scid wcll being so selected for the 
reason thet, as nscrly ss enn be detcrmincd, the "Water 
level in said rcll fluctuntes in secordence rith the 
fluctuxtions in hcight of the wrter plans generflly 
throughout said Subdivision A. In case seid pilot 

well at any timc becomes clogged, or for any rerson 
esnnot be used for the purpose of determining the height 
of the gcnerel weter plene undernorth said Icnds in 
Subdivision A, then, during the timc thet said pilot well 
ennnot be so used, snothcr well in the immedirte vicinity 
shell be used ss rn eltcrnnte pilot well, such vell to 

be egreed upon by the “eter District and the Wetor 
Company, snd in esse they esnnot cerce, by cn adjustment 
borrd appointsd rnd scting in the mennor hereinsftcr provided. 
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Whenever the weter level in snid pilot rell (tell No. 1) 
shell fall below tuonty-five (25) fect bsclow the bonch 
merk csteblished by the “ctor District end the Wrter 
Company jointly -t srid rell et the epproximete surfres 
of the' ground, seid bench mark heving sn slsvetion of 
three hundred end seventy (370) fcet above sca level, 
(Spring Vrllsy Weter Comprny bese), and being an iron 
bolt set in « concercts monument cbhout tusnty six (26) 
fect northessterly from ths center of thea vsll, then the 
Watcr Comprny shell, during the time said neter level 
continucs below snid elevation, berr the cost of the 
powcr for pumping weter in 211 of ssid wiclls in Sub- ’ 
division A, th: kater Company, hoviever, to be responsible’ 
oniy for ths cost of porer comsumsd in pumping from cnch 
well during each day of tuenty-four hours the required 
emount herzinbefore specified of weter from such roll, 
the Lendovner, or the Wetcr District, ns the esse mry be, 
to bear the cost of pover used in pumping eny additionel 
quentitics, providéd, however, th-t in ths erse of the 
community vclls and in those cases vhers thero is morc 
then ons rell of cl:.sscs E or Fon the land of onc Lend- 
wncr, the Yetcor Company shell be responsibl: for the 
cost of porer consumcd in pumping during cach dey of 
tronty-four hours the -gercgrte of the required smounts 
of veter from such tells, whethcr such negrogete be 
obteined from .11 of seid ‘ells or less than rll. 


It is to be noted from the foregoing brief quotrtion thet the 
subs.quent sppropri:tor. h:s seecpted certrin peneltics preliminrry 
to the diversion of sny wtntcr ond furthr has ace pted cortain 
definite oblig-tions in the cvent the veter table is lowered bolo 
its netureal statc. Elsovhcers in the ebove mentionsd rgrecment re 
provisions explicitly sct forth for immedictcly taking cerc of the 
rater supply of sny I:ndo.n-r upon compleint, such thet no groving 
crops my be injursd or lost. Ths Scents Clara Vellsy Conserv tion 
District is now opersting for the sscond yerr, end so far rs ths 
Coyote Vellcy fermcr is concernrd, he knows nothing of tho prst 
op2rctions of the District or snything of its futurs “lens. Drmrge 
hes elrendy been done in the lover cree of the Vriley, end it vould 
apperr thet unless ths District operetions crs -ropsrly regulrted 
ecditionel demege vill rosult. 


With the meny complicrtions coincident to the stornge rnd reg- 
ulation of strecm flon, end the question as to when the by-pass | 


ecnal or msy not be uscd is 2 problem too involved for othcr 

than en coxperienecd engineer, -n c State Division of Wter Re- 
sources is the suthority upon which the Coyote Vallcy fearm-rs must 
depsnd for the supervision of the operctions of the Sente Clrrea ! 
Vrllcy Weter District. This supervision should be direct end sub- . 
jcet to immcdictc revision >t thc discretion of th: Division of 

Weter Resourecs* It is to be 2cted thet the Coyote Vellsy frrm- ” 
ors will be found willing to Bie to Shs sStrte © prover shrre for such 
engineering supervision. 
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Following is a brief summary of the principal facts as to the 
ground vater supply of the Coyote Valley, Santa Clera County, 
California: 


(1) The ground water supply is drived almost entirely 
by percolation from the Coyote Creek. 


(2) The ground water is an underground flowing stream, 
continually flowing or draining from the lower end 
of the valley. 


(3) The normal average rise or fall of the ground water 
is about 20 feet per season (See Diagram I). 


(4) The normal seasonal percolation required is about 
18,000 acre feet. 


(5) Under natural conditions it would take about 205 
days of flow at Madrone to give 18,000 acre feet 
of percolation, (S-e Diagram IT). 


rf 
(6) With no percolation inflow the average daily fall 
of the water table is about 1/10 of a foot. —— _.- 
(7) Of the Coyote Creek water flowing from Madrone to 
Coyote, there are two distinctive rates of perco- 
lation loss, (See Diagrams III and IV). 


Second feet per day 


Curve A: 
Percolation Loss=one half the flow at 
Madrone plus 15. For seasonal flow at 
Madrone up t: 15,000 acre fest. 


Curve B;3 
Percolation loss=four tenths the flow at 
Madrone plus 10, For seasonal flow at 
Madrone of from about 15,000 to 60,C00 
Acre Fest. 


(8) Up to about 60,000 Acrs Fost por season natural flow 
of the Coyote Creek at Madrone, all the flow natural 
or stored, must be allowed to pass down the natural 
channel of the strcam to insure normal percolation 
to ths Coyote Valley selena 


(9) For the protection of the prior eaten rant of the | | 
Coyote Vallsy farmers, no wat2r should be divertcd 
chru ths by-pass canal, unless of until th. ground , 
water is up to normal high. 


M. J. BARTULL 
Hydraulic Enginecr 
April - 19357. 
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San Francisoo, California, 
November 6, 1937. 


Mr. Harold Conkling 

Deputy in charge of Water Rights 

Division of Water Resources 

401 Public Works Building RE: Application 7140-8388 
Sacramento, California 


Dear Sir: 


I have your letter of October 13th, re granting a con- 
ditional permit in the above~mentioned application. 


I take it that the matter contained in your letter is 
merely a very general outline of the conditions to be written into 
the permit. The conditions to be such, in the opinion of the 
Division of Water Resources, that the Coyote Valley will receive 
from the annual stream flow of the Coyote Creek approximately 
the same annual amount of percolation with approximately the same 
distribution of the percolation, both as to time and place, such 
that the underground water plane in the Coyote Valley shall be 
maintained at aporoximately the same state as would have occurred 
under natural stream flow conditions. 


The proof of an appropriative water right rests prin- 
Civally upon two things: first upon proof that there is an excess 
after satisfying all orior rights, and, second, that such excess 
can be taken without interference or infringement upon such orior 
rights. 


A portion of the flood flow of Coyote Creek is wasted 
into San Francisco Bay and such waste can and should be conserved, 
so that the first condition above mentioned is satisfied; as to 
the second condition, no evidence has been presented, 


The Division of Water Resources is fully aware of the 
many demands made upon the Santa Clara Valley Conservation District 
both by the writer and other interested varties, for some showing | 
or proof as to the amount of excess waters available on Coyote 
Creek, and some proof or showing that such excess water can be 
taken from the creek without injury to the prior riparian rights 
of the Coyote Valley, rout 


As stated by the writer in a letter addressed to the 
Division of Water Resources dated October 13, 1936, the only 
notice to the Coyote Valley land owner as to the intentions of the 
Conservation District with respect to the Coyote Creek waters is 
that appearing in the published reports of the District. 


At the meeting held in the office of the Santa Clara 
Valley Conservation District in San Jose March 31, 1937, the 
writer made demand upon the District's Chief Engineer, Mr. Fred 
H. Tibbetts, for a statement of the proposed operation of the 
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Coyote Reservoir and Diversion Canal, and he stated that the 
District proposed to operate as stated in its printed reports, 
and I therefore quote as follows: 


Excerpt from Report on Waste Water Salvage Project, Santa Clara 
Valley Water Conservation District, by F. H. Tibbetts, Chief 
Engi reer, October 2, 1931. 


Page 42. 
"Coyote Valley Water Requirements. 


The riparian doctrine, firmly established in California, gives 
prior rights to the flow of any stream to the lands bordering the 
stream. There is also a general feeling, not necessarily founded 
on a sound legal basis, but nevertheless firmly asserted, that 
preferential rights to water percolating from stream beds are 
vested in the valley of that stream. In the decree of the Hayes~ 
Chynoweth vs. Bay Cities Water Co. case, certain prescribed rules 
were laid down for apportioning water to the Coyote gravels after 
which water might be diverted for use elsewhere in the valley. 
Under the terms of this decision, the first 18,800 acre feet of 
the Coyote's annual runoff should be released at such a rate as 
would permit of complete absorption. 6.6% of the balance of the 
streamflow should be similarly reserved for the Coyote Valley. 
Under this ruling the Coyote Valley should normally receive about 
20,000 ft. ver annum, and experience has apparently shown that in 
normal seasons this 1s smsufficient for replenishment of wells 
drawing directly from aquifers normally replenished by Coyote 
stream bed flow." 


See also report COYOTE CREEK AND ITS RELATION TO THE GROUND WATER 
OF THE COYOTE VALLEY ~ M. J. Bartell, Hydraulic Engineer, April, 
1937, Pages 6 and 7! 


"Seasonal Seepage necessary to hold water table in Coyote Valley 
Constant." 


On the basis of seepage and well measurements, 1916 
to 1920 inclusive, calculations showed that it would take about 
18,000 acre annual seepage to the Coyote Valley to prevent the 
ground water table from falling. This ia in close accord with 
the court decision above quoted. 


Excerpt from Report entitled "1934 Well Replenishment Project, 
Santa Clara Valley Water Conservation District" by F. H. Tibbetts, 
Chief Engineer, May 8, 1934. 

Page. 7. 

"Water Requirements, Coyote Valley. 

The elimination from the works formerly proposed in the "Waste 
Water Salvage Report" of provisions for transferring excess surplus 
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Coyote River water to the northwest side of the District have 
reduced the economic cavacity of reservoir develooment on the 
Coyote River from the 60,000 acre feet formerly proposed to 30,000 
acre feet. This reduced capacity will conserve sufficient water 
to more than equalize the overdraft in the Coyote Basin. The 
normal requirement for the Coyote Basin (see "Waste Water Salvage 
Report", page 42) as fixed by court decree in the Hayes-Chynoweth 
vs. Bay Cities Water Case, is 18,800 acre feet annually. The 
Report of the State Division of Water Resources, Bulletin 42, 
page 42, estimates that with 30,000 acre feet of surface storage 
on the Coyote (the amount proposed in the present project) the 
average annual waste conserved would "vary between 22,000 acre 
feet and 25,800 acre feet", . 


The above quotations are statements based upon the 
Superior Court decision, Santa Clara County No, 15194, Dept. No. 
3, Hayes-Chynoweth Company et al, plaintiffs, vs. the Bay Cities 
Water Comvany, a corporation, et al, defendants. By substituting 
the Santa Clara Valley Conservation District for the Bay Cities 
Water Comvany in the above case, we have exactly the same issues, 
the same waters, the same stream, the same general scheme of 
develovment of storage, and it was therefore proper that the 
District should, and did, consider itself bound, as shown by the 
above quotations, by the conditions and restrictions imposed in 
the above case, 


In making the above-mentioned decision, the Court had 
as a basis of fact Coyote stream flow records 1902 to 1906 in- 
clusive, and comprehensive set of well records. The stream flow 
records were taken by two stream gagers continuously on duty at 
each station on the Coyote Creek, as follows: 


Upper Gorge, Lower Gorge, Ford Road, Julian 
Street, Milpitas. 


Flow measurements were frequently made both day and night and the 
resultant records are highly accurate. 


Quoting from the decision, the conditions imposed were 
as follows: 


"Therefore, with the ourpose of securing and safeguard- 
ing the olaintiffs in their vested, paramount rights in and to the 
waters which under natural conditions and conditions heretofore 
existing, may be absorbed by the gravela of the Coyote river be- 
tween the uoper gorge and the clay creek bed near San Jose — from 
whatever source these absorbed waters may come — and also for 
the vurpose of awarding to the defendants their lawful rights in 
the oremises, the court will modify the restraining order herein 
and allow the defendants to a»prouriate, conserve and use a por~ 
tion of the waters of the Coyote river and Laguna Seca, under the 
following rules, directions, vnermissions, restrictions and condi- 
tions, to-wit: 


"1, The defendants will be vermitted and required to con- 
struct and maintain a substantial dam of sufficient strength and 
capacity to impound and conserve the waters of the Coyote river 
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at the upper gorge. This dam must be built and the materials 
therein used must be in accordance with the best engineering 
skill of the veriod, 


"e, They may construct at or near and across the lower 
gorge, a sub-surface retaining wall to retain and regulate the 
percolating and surface waters vassing that point under the con- 
ditions herein made or hereafter imposed. 


"3. From September lst of each year the entire quantity 
of water which might flow through the upper gorge, if no dam were 
there erected, must be delivered to the gravels below the dan, 
when erected, until such released waters together with the entire 
flowage of water of Laguna Seca shall amount to 820,000,000 cubic 
feet (18,825 acre feet), In addition to the amount of this water 
the defendants must release from the upper dam and Laguna Seca 
6.6 ver cent of the stream's flow thereafter. Such vercentage 
must be released at flood times or at such times as may hereafter 
seem best for the interests of the plaintiffs. 


"4, All these waters shall be delivered at a rate averag- 
ing 80 cubic feet per second, or at a rate which will allow an 
entire absorption by the intake gravels. 


"S. The defendants may construct a reservoir at Laguna 
Seca for the nurpose of so regulating the flow and insuring its 
entire conservation and absorption, if necessary. 


"6, There must be allowed to vass through the lower 
gorge at all times and in any event 20,000,000 gallons of water 
every day in the year. It shall be the duty of the defendants 
to see that the gravels are kept in. a condition to absorb this re- 
leased 20,000,000 gallons daily (61 A/F daily, or 22,400 A/F per 
year) above and below the lower gorge. This daily flow should be 
allowed to vass the cut-off wall at the lower gorge through an ~ 
opening, or ovenings, in the wall so as to distribute the amount 
in the gravels at that point as they are now naturally distributed 
and percolating. This daily flow must be measured by an automatic 
device and a daily record made thereof, 


", In addition to this twenty million gallons to daily 
percolate beneath the channel of the Coyote river, the defendants 
shall also allow to aa lower gorge, to be absorbed by the 
gravels between thay ene he Narrows, or at a point below the 
Narrows if found advisable, 1,300,000,000 gallons (3989 A/F) per 
annum. This quantity of water may be distributed over the gravels 
through the natural channel, or through a conduit or by other ap— 
proved means. It shall be the duty of the defendants to see that 
this full amount is distributed over and absorbed by such gravels 
as under natural conditions now existing and that the gravels shall 
be kept free from accumulating silt. The silt problem will largely 
solve itself when the flood muddy waters are impounded and allowed 
to settle, and clear water only, released, 


"8, Por the purpose of accurate measurements of the flow 
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of the stream and of the discharge and absorption of the waters, 
defendants at their own expense must install and continually 
Maintain automatic weirs or other accevtable and approved self~ 
recording measuring devices. For the present these devices will 
be installed at the following points (a) where the stream flow 
enters the upper gorge reservoir to be constructed}; (b) where the 
waters are discharged into the stream and gravels below the upper 
gorge reservoir; (c) on Laguna Seca outlet; (a) at the Narrows or 
at a point lower down the stream if desirable or necessary; and 
(e) 1n a well below the lower gorge, to be agreed upon by the 
parties or designated by the court, for the purpose of exhibiting 
and recording at all times the water table and well levels of the 
underground waters. The water plane and well levels must be main- 
tained, and shown at all times by a large public automatic in- 
dicator established at (e) station. 


"Under proper regulations all measuring devices may be 
inspected by plaintiffs and their attorneys and the public generally. 


"9, The records of these streams! flows including the 
records of the percolating waters and of the waters liberated, 
shall be carefully preserved and filed herein quarterly in the 
county clerk's office, except a monthly report must be made and 
filed for the months of December, January, February and March of 
each year. This report shall contain a statement that the decree 
of this court has been fully complied with, or if not complied with 
in any varticular, the reason why it has not been done must be 
stated. The report and the statement must be verified by an officer 
or responsible agent of the defendant company. 


"10. After the above designated provisions have been 
fully complied with the defendants may appropriate and use or dis— 
pose of the remainder of the waters of the Coyote river and Laguna 
Seca, designated herein the flood or storm waste waters of these 
streams, provided always that such waters are not to be trans- 
ported or used outside of said Santa Clara county, but are to be 
disposed of and used exclusively by and for the benefit of the in- 
habitants of said Santa Clara County, in which the watershed of 
such waters is wholly situated. 


"11. The data for the stream flow and measurements of 
the waters herein dealt with being gathered in four: seasons only, 
the court, while relying upon the accuracy of the facts herein 
stated, does not intend to jeopardize either the rights of the 
plaintiffs or of the defendants, or the rights of the people of the 
valley, by a hard and fast rule in the division and regulation of 
these waters. Therefore, for the purpose of carrying its decree 
and plan of apportionments into effect, by giving to plaintiffs 
for their reasonable use all the subterranean waters which they 
now naturally have and enjoy and by allowing the defendants to 
impound, conserve and apvropriate for public use such waste, or run- 
off waters, this court on its equity side will retain jurisdiction 
after judgment herein over the subject matter of the controversy 
in this cause and reserves the right and privilege to modify, add 
to, or eliminate from any of the provisions and conditions incor- 
porated in its decree, in accordance with that purpose. 
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‘The defendants, in their briefs, have agreed to this 
exercise of jurisdiction and vower and control over the subject 
matter of this action in the future. In addition to such consent 
of the defendants the decisions afford ample authority to a court 
of equity in water cases to retain jurisdiction after judgment." 


From the foregoing it will be noted that the court took 
into consideration practically all of the factors controlling the 
Maintenance of the natural ground water supply of the Coyote 
Valley; and they are made conditions precedent to the storage or 
diversion of any water on Coyote Creek. The court not only set 
the annual total amount of percolation, but also the means by which 
such vercolation was to be attained. As to the Coyote Valley 
proper, the court recognized not only the priority of its ground 
water supply from Coyote creek, but also its right to have the 
natural drainage at the Lower Gorge maintained. This right to 
proper drainage at the Lower Gorge is in fact the condition which 
determines the required vercolation to the Coyote Valley. Section 
6 above quoted sets this underground drainage at 20 million gallons 
per day, which is 22,400 acre feet per year. In order to maintain 
this annual drainage from the valley, there must be added the 
amounts withdrawn for irrigation and evaporation. 


The facts before the court also show, as the entire 
subsequent record shows, that all water flowing past Madrone con~ 
tributed by percolation some portion of its flow to the ground 
water along its flow channel, and that by reducing such flow by 
withholding water in storage, the total natural percolation would 
be reduced or that the amount withheld for storage contained waters 
that would actually have percolated to the Coyote Valley under 
natural flow conditions. To offset the percolation loss due to 
the withholding water for storage, the court required artificial 
stiumlation of percolation as given in Section 4 above. 


Section 1 of the conditions above quoted requires the 
building of a dam at the Upper Gorge, which would have vermitted 
the regulation of the entire flow of Coyote Creek. The Conserva~ 
tion District has built its dam on Coyote Creek above its con- 
fluence with Los Animas Creek and has built the canal by~passing 
the Coyote Valley, This differs from the plan of develovoment 
considered by the court in setting the conditions above quoted 
in that it leaves a portion of Coyote Creek flow unregulated and 
permits diversion of water pastthe Coyote Valley. The obvious 
purpose of this canalis to prevent vercolation in the Coyote Valley 
and the use of this canal without specific and explicit restric- 
tions 1s a very serious threat to the Coyote Valley water supply. 


The restrictions and conditions above quoted contemplated 
that all the water of the Coyote Creek, including the stored water, 
would pass to the Lower Gorge down the natural channel of the 
creek and even so the court said in section 7 above quoted: "It 
Shall be the duty of the defendants to see that this full amount 
is distributed over and absorbed by such gravels as under natural 
conditions now existing and that the gravels shall be kept free 
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from accumulating silt." While this particular section applies 
to the stream channel below the Lower Gorge, it is clear from 
the wording of section 4 it is intended to apply to the entire 
stream. 


The building of the by-pass canal and the uncertainty 
as to how and to what extent it was to be used, is the principal 
reason the Coyote Valley land owners have demanded of the Con- 
servation District a statement of its intentions as to the use of 
the by-pass canal. 


From the published reports of the Conservation District 
it 1s quite clear that the district intends to observe the con— 
ditions imposed in the Hayes~Chynoweth case, and from our discus-~ 
sions at the hearings held in San Jose March $1 and October 8 of 
this year, it 1s also quite clear that District has and wishes to 
continue to be the sole judge as to what these conditions mean 
and as to how they are to be observed. At the meeting of March 
31, the writer suggested that the District place the operation 
of its Coyote Creek works under the supervision of the Division 
of Water Resources to the extent that the prior water rights 
of the Coyote Valley might be safeguarded. This suggestion the 
District refused to consider and they continued to operate the 
Coyote reservoir and by-pass canal as they pleased. 


The District's operation of its Coyote works during the 
oresent season indicates that percolation to the Coyote Valley as 
related to the total flow is the lowest of record, and that the. 
operation of the filtration works below the Lower Gorge, by pre- 
venting the natural drainage from the valley, has as a result 
raised the water table of the lower portion of the valley to such 
an extent that it threatens the crops of the area. 


At the meeting of October 8, both of the conditions 
Just stated were brought to the attention of the District and 
both were vromptly denied by the District's engineer. 


And now we come to a consideration of the conditions 
to be written into the permit. 


As to the general form of the permit, the writer can 
suggest nothing better than the conditions imposed by court in the 
Hayes~Chynoweth case above quoted, but modified in the light of 
later data, the new conditions presented by the construction of 
the Coyote by-pass canal, and the daming or restriction of the 
natural outflow at the Lower Gorge. 


As a condition precedent to the granting of the vermit 
the Conservation District should agree in writing to abide by all 
the rules, directions, permissions, restrictions, and conditions 
of the vermit, The Division of Water Resources has indicated 
that it is unwilling to set the height of the ground water as a 
condition, or to lay down rules for the operation of the District's 
works. There remains then only one other way that the Coyote 
Valley water rights can be protected, and that is to set the annual 
amount of vercolation, together with rules and directions as to 
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how such nercolation is to be accomolished, In the present 
season's operation, the total flow was 73,600 acre feet, of which 
30,000 acre feet were detained in storage, leaving 43,600 acre 

feet to flow down the creek, and it is not reasonable to presume 
that under exactly the same conditions of flow 43,600 acre feet 

of flow would give as much vercolation as 73,600 acre feet of flow. 
Therefore some portion or all of the stored water must be allowed 
to pass down the natural creek channel to insure the same amount 

of percolation as would have occurred under natural conditions. 
Some consideration should be given to the probable silting of 

the stream channel due to the reduced flow. The annual or seasonal 
amount of vercolation should be set for each year in the light of 
the past season's experience as shown by the ground water levels, 


It 1s particularly urged that careful consideration 
be given to the vrior,long~since vested rights of the riparian 
owners directly diverting or pumping from the stream. Certainly 
every drop of water stored in the Coyote reservoir owes some per- 
cOlation to the Coyote Valley, and as the released water passes 
down the creek the abutting land owners have some rights in the 
water flowing, and in so far as the total percolation of the Coyote 
Valley is concerned it makes no differenge whether water is pumped 
from the flowing stream or from a well on its bank. 


The following is suggested as one of the specific con- 
ditions of the permit: 


In order to determine the effect of the operations of 

the Santa Clara Valley Water Conservation District on the stream- 
flow and ground water conditions in the so-called Coyote Valley, 
that is, that portion of the Santa Clara Valley between the Cochran 
Road south of the town of Madrone, and the Metcalf Road north of 
the town of Coyote, the District shall construct or install accept~ 
able water measuring devices and employ qualified engineers whose ~ 
duties shall be to obtain measurements at the following locations? 


Measurements of Flow 

uitadle gaging stations equipped with automatic water 
stage recorders shall be established and continuous records of 
gage height secured, together with current meter or other accept~ 
able measurements sufficient in number for the establishment of 
rating tables or curves, as required, at the porlowing lecationst 


1, On the Coyote River above Coyote Reservoir, 
2. On the Coyote Reservoir (gage heights), 
3, On the discharge channel below Coyote Dam, 
4, On the Coyote River at the soecalled "Upper Gorge", 
5. On the by-pass canal at its head, 
6. On the by-pass canal near its point of discharge into the 
Coyote River (near Metcalf Road), 
7, On the Coyote River at Metcalf Road, 
8. On the Laguna Seca outlet near its point of discharge into 
the Coyote River, 
9. On the Coyote River at the dam ‘controlling the Coyote 
spreading works, 
10, On the Coyote River at the "Narrows" opposite Edenvale. 
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Meter measurements shall also be made at suitable in- 
tervals during each year on the minor tributaries discharging into 
the Coyote River between the station at the Upper Gorge and that 
at Metcalf Road. 


Ground Water Measurements 

eekly measurements of the water table elevations shall 
be made in wells located within the so-called "Coyote Valley" 
between Metcalf Road and Cochran Road, the location and number of 
which are to be agreed uvon by the District, in conference with 
revresentatives of the land owners in the said valley. The eleva- 
tions of all reference points shall be determined by survey. 


Filing Records 


All records and measurements above provided for shall 
be calculated and suitable tabulated and shall be open to vublic 
inspection. A copy thereof shall be filed not later than the 20th 
day of each calendar month with the Division of Water Resources 
at Sacramento, California, covering the measurements for the pree 
ceding calendar month, together with a statement that all of the 
conditions of the permit have been fully compled with. 


Accredited representatives of the Coyote Valley land 
owners shall have free access to the properties and works of the 
Santa Clara Valley Conservation District for the purpose of in- 
specting all water measuring apparatus or the operation of the works 
a measuring or gaging water at the above designated stations or — 
elsewhere. 


I would appreciate very much the opvortunity to review 
the specifica’ conditions of the final permit before their final 
adoption. 


There is under preparation a set of diagrams showing 
water levels in the Coyote Valley. Copies will be sent to the 
Division of Water Resources, to the Conservation District and to 
Mr. H. L. Haehl as soon as they are completed, 


Very truly yours, 


M. J. BARTELL 
Hydraulic Engineer 
ce H.L.Haehl 
Santa Clara Valley Water 
Conservation District 
T. J. Kirby 
Harold Oberg 
Victor Raggio 
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THOS. H. MEANS 
CONSULTING ENGINEER 
111 SUTTER STREET 
SAN FRANCISCO 


September 26, 1950 
Soard of Direotora of the 
Contral Santa Clara Valley 
Vater Conservation District, 
Morgan Hill, California 
Gentlomen: 

A study has been sade of the records of flow of Coyote River to 
determine the effeot of storage and regulation by the Santa Clara Water 
Conservation District, This Distriot put inte operation in 1936 a reservoir, 
with-a capacity of about 25,000 acre feet, on one branch of Coyote River and 
since then has diverted » part cf the water through a canal(Coyote Canal), 
by-passing the part of the river channel between the mouth of the canyon and 
Coyote Station. 

The Central Conservation District inoludes the part of Coyote River 
between the gorge end Coyote Station. the records show that the percolation 
from this section of the river is the most important source of water in the 
_ groundwater bedy underlying the Central District. 

Application ande to the Division of Water Rights for the water 
impounded in the Coyote Reservoir resulted in the issuance of a permit in 
which a condition was imposed to the effect that prior rights to water should 
ve respected. 

The lands in the Central Distriat whieh everiie ‘the Coyote. srovels 
is recognised as having « prior right te the water ‘of Coyote River at least #0 
far as that water in a state of nature entered the groundwater body. Any 
change in the reginen of the river which reduces the percolation from it is an 


invasion of the prior right to the groundwater. In explanation of this 


age 


statement, it should be said that the Coyote Walley is a groundwater basin, 
similar to many such basing in Southern California. The underlying water 
bedy is not great enough to adequately supply the owerlying lands - a definite 
overdraft has developed - and any reduction in the replenishing supply is ea 
serious menace to the overlying landowners. 

The Santa Clara District established several rating or gaging stations 
along the stream to study the anount of percolation and ether factors and it 
seexs to have been assumed that the operations of that District have conplied 
with the conditions of the Division of Water Rights permit and has not reduced 
the replenishing supply to the Coyote gravels. 

A study has been made of the firat seven years records(1937-35 to 
19L3-h,) of the operations on the Coyote River by the Sante Clara District. 
Records since the 191,3-l,, season have not been studied. In addition to 
these records of the Santa Clara District the stream flow records at the Madrone 
Station(mouth of Coyote Gorge) and the Zdenvale Station have been availedle. 

The seation of the Coyote River fron the mouth of the gorse to Edenvale 
dies within both conservation districts. The boundary between the two Districts 
is approximately at Coyote Station and in order to determine the effect of 
regulation of the stream and diversion of water through the Coyote Canal it is 
necessary to know what the percolation under a state of nature was between the 
gorge and Coyote Station and in the section below Coyote Station. 

An approximate determination of the relative percolation between theaze 
two reaches of Coyote River can be made from the records of the Geological 
Survey for the three stations on the river measured in the seven years 1916-17 
to 1922-23, | 

There are no detailed studies of the rate of percolation within the 
boundaries of the two Districts prior to the building of the Coyote Reservoir 


except the above. 


> 


These records are not sufficiently complete to determine the percola~ 
tion between the gorge and Coyote Station because in then no account is taken 
of considerable flow which enters the stream in this reach, partioularly 
Fisher Creek(Laguna Seca). They do, however, give a rough spor ixian Gens 

The table attached(Table I) shows the records for the seven years 
prior to regulation. The total percolation between the gorge and Edenvale 
averaged 16,900 acre feet per year or 38 per cent of the flow at the gorge. 

Of this, 14,500 or 8 per cent occurred above Coyote Station and replenished 
the groundwater in the Central District Basin. 

Theso figures are lower than they would be if the complete atrean 
record of all tributaries, between the stations, was available, 

As compared with this approximate estimate of the percolation to the 
Central District gravels, a study has been made of the more complete records 
since the stream has been regulated and water diverted by the Coyote Canal. 

In the attached table(Table II) are given the reaults of the seven seasons — 
1937-38 to 193-1. These records are incomplete and at best can bo taken 
ae an approximation only, 

In two of the seasons, 190-11 and 1942-13, the figures are misleading 
and have been disregarded in the statements given below. The season 191,0-/1, 
one of the very wet years, the results of measurements show a gain between the 
gorge and Coyote Station rather than a loss ~- manifestly an error. In the 
192-43 season no measuring station was maintained at Coyote but was moved 
below the percolating dame The results do not represent replenishnent to 
the Central District. | @ ee . 2 = 

The results of the five years selected show leas water lost from the 
channel in the Gorge-Coyote Station reach than in the seven years pricr to 
regulation in spite of the fact that more water was flowing at the gorge. The 


"4" 


total percolation above Edenvale was inoreased but the Central District was 
deprived of natural replenishxent. . | 

The operations of the stream by the Santa Clara District, therefore, 
have not conformed to the conditions of the permit issued by the Division of 
Water Rights. A more complete study should be made of this matter and 
revisions of the method of operation should be made. 

At the present time the Division of Water Rights is considering the 
issuance of the permit for the use of the Anderson Dam now under construction 
at the dorge. 

This reservoir will probably completely regulate the flow of the 
Coyote Kiver. It is to be assumed that a condition to be incorporated in 
the permit will require the recognition of prior rights of the lands within 
the Central District. 

It is highly esaential that the plan of operations of the reservoir 
be adequate to protect the Central District. 

I would like to make the following recommendations. 

(1) A review should be made of the legal situation to prevent the 

Santa Clara District from acquiring proseriptive rights to the 
waters of Coyote River which it has withheld from the Central District. 

(2) A study should be made of the records to see if any or how much 

water has beon withheld from the Central District since the first 
Coyote Heservoir went into operation and that some means be provided for reator~ 
ing thie deficit, if any is found. 

(3) That a plan of operations of both reserveira should be subnitted 

to the Central District and that the plan be approved by the 
Division of Water Rights. 
(4) That records of flow be kept and copies given to the Central 


District prouptly. 


(5) That in case the Santa Clara District {s unable by any plan of 
operation to protect. the rights of the Central District, sone 
other method of inducing percolation will be adopted. Xt may be possible 
to establish percolating basins in the river channel or to divert water south 
of the apex of the Coyote Cone or some other method. 
(6) As a last resort, in the event that it is impossible to come to 
@ satisfactory agreenent with the Santa Clara District, I think 
litigation should be considered. This oase is close to the litigation 
between the City of Lodi and the Zast Bay. 


Very truly yours, 


Ti sI8 <o Va’ 


Yeer 


1916-1917 
1917-1918 
1918-1919 
19191920 
19201921 
1921-1922 
1922-1925 


Averare 


1937-1936 


Five-year Average 71,357. 


ESTIMATED LOSSES IM COYOTE CHANHEL 


BEFORE REQULATION BY COYOTE RESERVOIR 


AVTER REGULATION BY COYOTE RESERVOIR 


151,397 
5 87k 


s 


TTT? 
1,635 


TABLE I. 


Losees 
Actual r) 
_ Flow Coyote Edenvale 
14,700 1,800 
8,060 1,520 
16,900 2,700 
10,000 11,30 
27,200 4, 800 
9,900 2,300 
15,100 2,109 
1,551 2,379 
TADLS IT. 
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19, 1:74; 
65,120 

138,066 
76,058 
69,060 
51,111 


72, 70h, 
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34,979 
15,525 
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23,793 
23,075 
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PERCOLATION FROM STREAM CHANNELS 


Rate of percolation of water through porous media varies as the area and depth 


of water. Using Darcy's formula we have: 
Vek $ Where - V = Velocity of percolating water. 
K = A constant to be determined. 
v = Depth of water over percolating medium. 
h = Derth of soil column through which 


percolation takes place. 


ith the same charactar of material linins a channel the vercolation varies directly 
as the area covered by water. 

Percolation from a channel with uniform temperature and neglecting chanzes in 
porocity due to siltinz or zrowing organisms may be comouted by the following 


formulae: 


p=kKxwWxevxtft ee, Where - p = percolation from unit length of 
channel for unit time. 

Q=axdDxVxtT (2) W = Width of chamel. 
From (1) and (2) we hats T = Time water is on unit length channel. 
Rewpt end QeWod-t D = Mean depth of water. 
: : V = Mean velocity of water. 

Q = Quantity of flow. 

K = Constant. 


Therefore - p = K 


<i a> 


If the unit of time taken is one day a duration of flow tabulation will permit the 


computation of percolation. The area(A) can be obtained from channel cross- 
sections. The formula will be: 
p= KGaT 


The value of K can be determined from a determination of actual percolation. 


“or example - on the Mokelumne River the constant of Percolation(K) was determined 
as follows: 

Using period October 1929 to June 1930 when percolation was measured in 
zreat detail we found p = 19.18, acre feet durins a period when the total flow 
was 22,000 acre feet (Q). Using the cross-section at the Clements Station 
as beoseut of the river and with the flow duration table we obtained $A T = 50755 


Then K = _P = 19.184 = 9,38 
SAT | SOSTSS 2 


On the Coyote River we have vercolation measurements for lonz veriods of time, 
from which constants may be computed. It will then be possible to comnoute 


nercolation uron any method of release of water from reservoirs. 
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